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INOACHIOBAJIBHA 3AIINCKA

OcHoBHOIO MeTOI0 (haxOBOTO BHMPOOYBaHHS € TepeBipka (haxOBUX 3HAHb BCTYIHHKIB B
MeXax OCBITHBOI MporpamMu OakaiiaBpa, BUABICHHS DIBHA iX 3araibHOi (i3WYHOT 1 METOIUYHOL
KyJbTYpH.

@axoBe BurpoOyBaHHS 3 (i3MKM 1 acTpoHOMIi mependadae mnepeBipKy mnpodeciitHoi
IIIFTOTOBKY CTY/ICHTIB-BUITYCKHHKIB 3 OCBITHIM pPiBHEM «OaKajlaBp» JI0 HABYaHHsI 32 OCBITHIM piBHEM
«MaricTp» Ta 10 pobotu 3a cremianpHIicTIo "®i3uk" Tta "ActpoHom". BoHO 103BOJIsI€E BCTAHOBUTH
piBeHb (I3UYHUX 3HAHH BCTYIHUKIB 1 YMIHHS BHKOPHCTOBYBAaTH iX Ha TIPAKTHUIll, a TaKOX
3MIIACHIOBATH MPOIIEC HAYKOBUX JOCIIIKEHb.

[Tporpama ckiagaeThbCs 3 1BOX YaCTUH:

— MUTaHHS 3arajJbHOI (PI3UKH, MUTAaHHS TEOPETUIHOI (i3UKH;

— MUTaHHS 3 KypCy aCTPOHOMII.

[Tporpama mepenbavae, 1mo po3risi (Hi3MYHUX SBHUIL, MPOIECIB, MOHAThH, 3aKOHIB 1 TEOpil
IDYHTYETbCS Ha 3HAHHAX, OTPUMAHUX CTYAEHTAaMM 3 KypCIB LHKIY (I3MYHUX AUCLUILIIH.
PosrnsayBani mHUTaHHS OpPraHiYHO MOEAHYIOTHCS 3 HaBYAJIBHUM MaTepialioM acTpoHOMii Ta
KOHKPETH3YIOThCS 3HAHHSIMH, OTPUMAHUMH I1i]l 4ac pO3B’S3yBaHHS BIAMOBIIHUX (DI3UUHUX 33134 i
BUKOHAHHSA Py (i3MYHHUX JTAOOPAaTOPHUX POOIT.

Ha paxoBoMy BunpoOyBaHHS BCTYIHHK IOBUHEH IIPOJAEMOHCTPYBATH:

- 3HaHHA 1 pO3yMiHHS TEOPETHYHOTO Ta €KCIIEPUMEHTAILHOTO 0a3ucy cydacHOi (i3UKH Ta
acTpoHOMII.

- 3/1aTHICTb BUKOPUCTOBYBATH HA MPAKTUIIl 6a30B1 3HAHHS 3 MATEMAaTUKH SIK MATEMaTUYHOIO
amapaty (i3uKH 1 aCTpOHOMIi MPU BUBYCHHI Ta JOCIHIKCHH] (iI3MYHUX Ta aCTPOHOMIUYHUX
SIBUIII 1 TIPOIIECIB.

- 3/1aTHICTP OLIHIOBATH MOPSAIOK BEJIMUUH Y PI3HUX JOCIIPKEHHSIX, TaK CaMO K TOYHOCTI Ta
3HAYUMOCTI Pe3yJIbTaTiB.

- 37aTHICT BUKOHYBaTH OOYHCIIIOBAJIbHI EKCHEPUMEHTH, BHUKOPHCTOBYBAaTH UHCENbHI
METOAM JUIs pO3B’sI3yBaHHS (DI3UYHUX Ta aCTPOHOMIUHUX 3a/1a4 1 MOJIETIOBaHHS (PI3MUHUX
CHCTEM.

- 3paTHICTh MOJENIOBATH (P13MUHI CUCTEMU Ta aCTPOHOMIUHI SBUIIA 1 TTIPOLIECH.

- 3/1aTHICTh BUKOPHCTOBYBATH 0a30B1 3HaHHA 3 (DI3UKH Ta aCTPOHOMIT JUIs pO3yMiHHs Oy/10BU
Ta MOBEIHKH NMPUPOAHUX 1 IITYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHS Ta €BOIOLIT BeecBity.

- YcBigoMiieHHS NIpodeciiHUX €TUYHUX ACHEKTIB (PI3MYHUX Ta aCTPOHOMIYHHUX JOCHIJKEHb.

- OpienTanis Ha HalBHINI HAYKOBI CTaHAApTH - OOI3HAHICTh MO0 (yHIAMEHTAIBHUX
BIJIKPUTTIB Ta TEOpIH, SIKI CYTTEBO BIUIMHYJIM Ha PO3BUTOK (DI3MKH, aCTPOHOMII Ta THIINUX
IPUPOJHUYMX HAYK.

Jlo KOXXHOTO eK3aMeHaIliiHOro Oinera BKIIOYCHI: TEOPETUYHI TMUTAHHS; MHUTAaHHS
MIPUKJIATHOTO 3MICTY; OJIHA 3a/1a4a.

BeTynmHUKH MOBUHHI BOJIOJITH TEOPETUKO-EKCIEPUMEHTAIBHUM 0a3ucoM (i3MuHOi HAyKH,
OCHOBHUMHU TOHSTTSMH 3arajibHOi 1 TEOPETUYHOI (PI3UKH Ta aCTPOHOMIi, MaTH YITKE YSBJICHHS PO
OCHOBHI (pi3uuHi Teopii, mpo (yHIaMeHTanbHI (i3UYHI TOCTIAM, MPO OCHOBHI (i3UYHI 3aKOHH 1
3aKOHOMIPHOCTI, YITKO BOJIOJITH (i3UYHOIO TEPMIHOJOTIE0, 3HATH (DI3UYHI NPUIaAU 1 METOIU
eKCIIEPUMEHTAIBHUX JIOCTIIKEHb, PO3YMITH (Di3MUHI HPUHIMIN Jii OCHOBHUX BHMMIpPIOBAJIBHUX
MPUJIAIIB, BOJIOITA HABUYKAMH PO3B’SI3yBaHHS (DI3UYHUX 3a]1a4, BOJIOJITA METOJIUKOIO 1 TEXHIKOIO
NpoBeleHHS (I3UYHUX JOCHIJIB, TEXHIKOI NpPOBEAEHHS JabopaTopHUX poOIT 3  (i3ukKwy,
JIEMOHCTPYBATH TIMOOKE PO3YMIHHS IIUICH 1 3a/1a4, 0 CTOATH 3apa3 mepes Pi3uKoM Ha CY9acHOMY
eTarli PO3BUTKY HayKH.



MNOPAJOK MPOBEJEHHS BCTYITHOI'O BUTIPOBYBAHHSI:

. BCTYITHUH ICIIUT MPOBOASTH 3 BUKOPUCTAHHSIM €K3aMEHAIIHUX O11€TiB;

. MaKeTH eK3aMEHaIlIMHMX OiJIeTIB 1 eK3aMEeHalllifHl BiIOMOCTI OTPUMYIOTh TOJIOBH
eK3aMEeHAllIMHUX KOMICiii y JeHb NPOBEIEHHS BCTYIHOTO BHIIPOOYBaHHS; (aKT OTpUMAaHHS
eK3aMEHalllMHNX MaTepiaJiB TOJIOBH €K3aMCHAI[IMHUX KOMICIH 3acBiIUyIOTh IIJIIUCOM Y
CrenialbHUX XypHAJax;

. 3MICT BCTYITHOTO BUITPOOYBaHHs BiAmoBiaae 3micty [Iporpamu;

. JOJATKOBI MUTAHHS (POPMYITIOIOTHCS BUKIIOYHO BiIOBITHO /10 3MicTy [Iporpamu;

. BCTYITHI BUIIPOOYBaHHS MPOBOJATH TUIBKU TOJIOBA 1 WICHH €K3aMEHAIIHOT KOMICIT,
BHU3HAUCHI HAKa30M PEKTOPa;

. MPUCYTHICTh CTOPOHHIX 0ci0 (0aThKiB, BUKJIA/ayiB, SKi HE € WICHAMH BiAMOBIIHOL
€K3aMEHaIlIifHOT KOMICil) Ha BCTYITHOMY BUIPOOYBaHH1 3a00pOHEHA;

. BCTYITHE BUIIPOOYBaHHS MPOBOSTH HE MEHIIE IBOX €K3aMEHATOPIB, SIKi OIIHIOKOTH

BIJNIOBiIb BCTYIHHKA, 3aCBiMUYIOYM i CBOIMHM MiAMMCAMH B apKylli YCHOi BiJMOBiJi, apKyIi
Pe3yNbTaTiB BCTYIMHUX BUMIPOOYBaHb (€K3aMEHALlIMHOMY JIMCTI1) Ta eK3aMeHal1iHI{ BIJOMOCT;

. apKymIi yCHOI BIATOBIiJII Ta €K3aMEHaIliliHI JINCTU TOJIOBH €K3aMCHAILIMHUX KOMICIH
MOBEPTAIOTH TOJIOBAM BiIOIPKOBUX KOMICIM Ticlis BCTYMHOTO BHUIPOOYBaHHS B J€Hb HOTO
MIPOBEICHHS;

. €K3aMEeHalliliHi BITOMOCTI MOBEPTAIOThCA A0 MPUHMAIIbHOT KOMICii y I6Hb TPOBEICHHS
BCTYITHOTO BUIIPOOYBaHHS, TIPO IO 3a3HAYAETHCS Y KYPHAJI 1X BUAAYl 1 TIATBEPIKYETHCS MiATHCOM
TrOJI0BH €K3aMeHaI[iHHOT KOMICIT;

. JOMYCK BCTYIHUKIB /10 BCTYMHHUX BUIPOOYBAaHb 3/IIHCHIOETHCS 33 YMOBU HAsBHOCTI
apKylia pe3yJibTaTiB BCTYIHUX BUMIPOOYBaHb (€K3aMEHALIMHOTO JINCTA);

. BCTYITHI BUMPOOYBAHHS POBOATHCS 3T1IHO 3 PO3KIIAZOM, CKIIAJICHUM MTPHIMAaTbHOIO
kowmiciero PAI'Y;

. BCTYITHUKAM, SKi O€pyTh y4acTh B YCHUX BCTYITHHX BUIPOOYBAHHSX, JO3BOJISIETHCS
MaTH Ipu o0l TUTBKU PYUKY;

. BCTYITHUKM OTPUMYIOTh TUIBKH OJMH KOMIUIEKT €K3aMEHAIlIfHWX 3aBJaHb; 3aMiHa
3aBJlaHb HE J103BOJIETHCS;

. BCTYITHUKM MalOTh TIPAaBO 3BEPHYTHCS 0 EK3aMEHATOpiB 3 MPOXaHHIM MO0
YTOYHEHHS YMOB 3aBJIaHb;

. i 4ac BCTYIHUX BUMPOOYBaHb HE JJO3BOJISETHCS MOPYLIYBAaTH THUIY, CIIJIKYBaTHCS
3 IHOIMMHA BCTYITHUKaMH, KOPHUCTYBAaTHCS €IEKTPOHHUMH, JPYKOBAaHHMH, pPYKOITUCHUMHU
iHpOpMaLIHUMU JKEepenamH;

. 3anuc BIAMOBI/II HA €eK3aMEHallliH1 3aB/IaHHs 341 CHIOEThCS B apKyIlll YCHOI BIAMOBIIL,
MiJ] IKOFO CTaBUThHCSI MMiJIMUC BCTYITHUKA, TOJIOBU Ta YICHIB €K3aMeHaIlIHHOT KOMICIl;
. BCTYIHUKHY, SIKI HE 3’SIBUWINCS HA BCTYIHE BUIIPOOYBaHHS 0€3 MOBAXKHUX IMPUYUH Y

BU3HAYEHUH pO3KIAJOM Yac, 0 Yy4YacTi y MOAAJbIIMX BUIPOOYBaHHAX Ta B KOHKYpCI He
JIOTYCKAIOThCSA; 3@ HASBHOCTI MOBAXKHUX TNPUYMH, MIATBEPKEHUX TOKYMEHTAIbHO, BCTYIHHUKH
MOXYTh OYTH JOIMYILEH] J0 MPOIMYIIEHOI0 BCTYITHOTO BUIIPOOYBAHHS 3 JI03BOJIY BiJIIOBIIATBHOTO
CeKpeTapsi NpUManbHOI KOMICii B MeXaX BCTAaHOBJIEHMX TEPMIHIB Ta pPO3KIATy BCTYIMHHUX

BUIIPOOYBaHb;
. NepecKiIalaHHs BCTYITHUX BUIMPOOYBaHb HE I03BOJISIETHCS.
. OLIIHIOBAHHS BIJIMOBi/I BCTYIHHKIB Ha BCTYITHOMY €K3aM€H1 3/11HCHIOETbCS YJICHAMU

MpeIMeTHOI KOMIcCii, MpU3HAuYEHOT 3TiTHO 3 HAKa30M PEKTOpa, 3a MIKaIoro oiiHoK Bix 1 mo 200 Ganis.
[lincraBoro mist popMyBaHHS OIIHKH € TPABWIBHICTH, JIOTIYHICTH, TJIMOWHA BIJIOBIMI, YMIHHSA
aHaJi3yBaTU NpoOOJIEMH, SKI CTOCYIOTHCSI 3MICTY BIANOBiAl, BHUPOOJISATH CaMOCTIHHI OLIHKH Ta
PITIICHHS IIIOJI0 PO3B'SI3aHHS TaKUX POOJIEM.

) UYac, BigBeneHui Ha IPOBEACHHS criiBOecim 31 BcTynmHukamu — 0,25 o, Ha OAHOTO
BCTYITHUKA (KITBKICTh YICHIB KOMICIi Ha MOTIK (TPYITy) BCTYMHUKIB HE OUIbIIE TPHOX 0Ci0).



ITPOI'PAMA BCTYIIHOI'O BUITPOBYBAHHSA

3arajbHa izuka

Mexaniunuii pyx ta Horo Buau. OCHOBHA 3ajja4a MEXaHIKA Ta CIOcoOW i1 po3B’s3aHHS B
kiHematuii. PiszuyHe TiIO W MarepianbHa Touka. Cucrema BimIiky. (CrocoOu BHMIpHOBaHHS
JIOBXHHH 1 yacy.) BinnocHicTs MexaHiuHOTO pyxXy. Tpaekropis pyxy. PiBHOMipHUI npsMOTiHIHHA]
pyx. Hlnsax 1 nepemimenns. LIBuaKkicTs pyxy. PIBHSIHHS pIBHOMIPHOTO MIPSMOJIIHIHHOTO pyXYy. 3aKOH
JoJaBaHHs MBUAKOCTEeH. ['padiku 3a1e)KHOCTI KIHEMATUYHUX BEJIMYMH BiJl Yacy AJIsi PIBHOMIPHOTO
MPSMOJTIHIHHOTO PYXY.

HepiBaomipuuii pyx. Cepennst Ta MUTTEBA IIBUAKICTh. PiBHONpUCKOpeHwmii pyx. IIpuckopenHs.
PiBHssHHS  piBHONpHCKOpeHOro pyxy. IIBuakicTe 1 TpoWIeHWH NUIAX TUIA M 4Yac
PIBHOIIPHCKOPEHOTO MPAMOJIiHIHHOTO pyXy. ['padiku 3aie:kHOCTI KiIHEMAaTHYHUX BEJIHYUH BiJ] 4acy
JUTSI pIBHOTIPUCKOPEHOTO PSIMOJIIHIHHOTO PyXY.

Binsne maxminns Tin. [IpuckopeHHs BiunbHOro maniHHs. PiBHSHHS pyxy MiJ 4ac BUIBHOTO
HaJiHHs T

PiBHOMipHUII pyx MarepianbHOi TOYKM 1o Komy. Ilepiom i oGeproBa wacrora. Kyroma
HIBUAKICTB. 3B'A30K JIIHIMHUX 1 KYTOBUX BEJIMYUH, 110 XapaKTEPU3YIOTh PyX MaTepiaabHOI TOUYKH IO
Koury. JIoneHTpoBe MPUCKOPEHHS.

Mexaniuna B3aemonis Ti1. Cuna. Buau cun y mexanini. BumiproBanss cun. [lonaBanHs CuL

3akonu aunamiku. [lepmmii 3akon Heiorona. IHeprianpHi cuctemu Bimiky. Inepuis Ta

iHepTHiCTb. Maca Ta immynbe Tina. [pyruit 3akon Hetorona. Tperiii 3akoH Hprorona. Mexi
3acTOCyBaHHA 3akoHIB HhroTOHA.

I'paBirarniiina B3aeMois. 3aKOH BCECBITHBOTO TsDKiHHS. ['paBitartiiina crana. Cwiia TSOKIHHSL.
Bara it HeBaromicTh. Pyx Tina, KHHYTOTrO BEPTUKAJIBHO Bropy. Pyx Tina, KHHYTOrO TOPU30HTAIBHO.
Pyx Tina, KHHYTOTO ITiJ{ KyTOM JIO TOPU30HTY.

HITyuni cynytauku 3emii. Ilepima kocMmiyHa mBUAKICTb. PO3BUTOK KOCMOHABTHKH. BHecok
YKpaiHChbKUI yueHUuX y po3BUTOK kocMoHaBTUKH (FO. Konapatiok, C. Kopoibos Ta iH.).

Hedopmaris Tin. Cuna npyxHocTi. MexaniyHa Hanpyra. 3akoH ['yka. Moayns FOwnra.

Cunu Tepts. KoedilieHT TepTst KOB3aHHS.

Pyx Tina mig ai€ro KiabKOX CHIL.

PiBHoBara Tu1. Buau piBHOBaru Tu1. YMoBa piBHOBaru Tija, 1o Mae Bich o0epTaHHsa. MoMeHT
cunu. LleHTp TsOKIHHS.

Immynbe Tina. 3akoH 30epekeHHs IMIYIbCy. PeakTUBHUHN pyX.

MexaHiuHa poOoTa Ta MOTYXHicTb. MexaHiuHa eHeprid. KineTuuHa 1 moTeHLiadbHa eHepris.
B3aemHi mepeTBOpeHHsI MOTEHLIaIbHOI 1 KIHETUYHOi eHeprii B MexaHIyHuX mponecax. [loBHa
MeXaHI4Ha eHeprisd. 3aKoH 30epekeHHs eHeprii. AOCOIIOTHO NMPYXHUK yaap ABOX Til.

KonuBaneHuii pyx. YMOBH BUHHKHEHHS KOJMBaHb. BUTbHI KonMBaHHs. ['apMOHIUHI
KOJMBaHHS. AMIUTITY/, IEPio]] 1 4aCTOTa KOJMMBaHb. PIBHSHHS rapMOHIYHIX KoMuBaHb. Daza
KOJINBaHb.

Matemaruunuit MmasTHUK. [lepion KonMBaHh MAaTEMaTUYHOTO MasiTHHUKA. [IpyKuHHUN
MasTHHK Ta MepioT Horo KonmmuBaHk. [lepeTBopeHHs eHeprii i yac KOJTUBaHh MATEMaTHIHOTO i
MPYXUHHOTO MasiTHUKIB.

Bumymieni konuBanHs. Pezonanc. EHeprist komuBabHOTO pyxy. (ABTOKOJIUBAHHS.)

[TommpeHHs: MeXaHIYHUX KOJIMBaHb Y MpPYKHOMY cepenoBuii. Ilomepeyni Ta mo31oBxHI
xBuii. JloxkuHa xBuii. [1IBUAKICTS TOIIMPEHHS XBUIIb.

[Mpunanun BigHOCHOCTI A. EffHmrelina. OCHOBHI MOJIOKEHHSI CHEIiaIbHOT Teopii BITHOCHOCTI
(CTB). llIBuakicTh cBiTHa y Bakyymi. BiTHOCHICTh OJTHOYACHOCTI MOJ1HA. BiTHOCHICTh JTOBXUHH 1
qacy.

PensruBicTchkuii 3aK0H J01aBaHHS MIBUAKOCTEH. B3aeM0O3B'30K Macu Ta eHeprii.

OCHOBHI TIOJIO)KEHHSI MOJIEKYJSIPHO-KIHETUYHOI Teopii OyIoBM pPEYOBMHM Ta ii JOCHIIHI
oOrpyHTyBaHHS. Maca Ta po3mipu aroMiB 1 MosieKkyil. KibkicTe pedoBuan. Mossipaa maca. Crana
ABoraspo.

BumiproBanss mBuakocti pyxy monekyi. (Jocmin O. Hltepna.)



[TosicnenHst OyJ0BM TBEpAUX T, PIMH 1 Ta3iB HA OCHOBI aTOMHO-MOJIEKYJISIPHOTO BYSHHS TIPO
Oy/0BY PEUOBHHU.

Mopenb imeanmbHOro rasy. I'a3zoBi 3akoHu. Tuck razy. OCHOBHE pPIBHSHHS MOJIEKYJSIPHO-
KIHETHYHO{ Teopil i1ealbHOTO Ta3y.

PiBussHHS cTany igeampHOro Trasy. PiBHsHHsS MeHnneneeBa-Knaneiipona. I[3omporecn.
(3pimkeHHs ra3iB, iX OTpUMaHHS 1 BUKOPUCTAHHSI.)

[TapoyTBOpeHHs i koHAeHcamis. Hacuuena it Henacuuena napa. Kuminns. BosoricTs moitpsi.
Touka pocu. MeTou BUMipIOBaHHS BOJIOTOCTI OBITPSI.

BnactuBocri pinus. [ToBepxHeBuid HaTAT piguHu. 3MouyBaHHs. KamisipHi sBuIa.

Bynosa # BnactuBocti TBepaux Tul. Kpucramiuni i amopdHi Tina. AHI30TpOIisS KpUCTAiB.
(YTBOpeHHsI KpUCTaliB y Ipupomi.) Piaki Kpuctanmw Ta iXHI BJIACTUBOCTI. 3aCTOCYBAaHHS PIIKHX
KpuctaiiB y TexHini. [loximepu: ix BinacTuBocTi 1 3actocyBanns. (Hanomatepiann).

Tennosi sBuma. CTaTUCTUYHUH 1 TEPMOAMHAMIYHUN MIAXOU A0 MOSCHEHHS TEIJIOBUX SBUIIL.
Tepmoaunamiuna piBHoBara. Temneparypa. (Criocobu BUMiIpIOBaHHS TEMIIEPATYPH. )

BuyTtpimus enepris Tin. JIBa cmocobu 3MiHM BHYTPIIIHBOI eHeprii Tina. PoboTa i KiNbKICTh
teriotd. PoGora tepmonumHamiyHOTO mporecy. Temmoemuicts. [lepmuii 3aKOH TEPMOIUHAMIKH.
AniabaTHUH TIpoIiec.

Ternosi mammuan. [lpuHnun aii TeruioBUX ABUTYHIB. (JBUTYH BHYTpPIIIHBOTO 3TOPSHHS.
Juzens.) HeoOOpOTHICTH TEIJIOBUX MPOIIECIB. X0JIOIUIbHA MaITMHA.

Enextpuune none. Hanpyxkenicte enekrpuaHoro noisi. CHIIOBI JiHIT €IEKTPUYHOTO TIOJIS.
Haknaganns enektpuyHux noiiB. ExexTpuyHe mosie TOYKOBHUX 3apsiIiB.

PeyoBuna B enekrpuuHOMy momi. [IpOBITHMKM B eleKTpUYHOMY TOMi. JlieneKTpuku B
enektpuyHoMy moii. [lonspuzanis nienextpukis. [lienekTpuyHa MpOHUKHICTH pedoBHHH. (Brums
€JIEKTPUYHOTO TIOJISl HA J)KMBI OPTaHi3MH. )

Po6orta mix yac nepemilieHHs 3apsay B OJHOPIIHOMY eleKTpocTaTuuHoMy modi. [loTeHrian
€JIEKTPUYHOTO TIOJISL.

Pi3Huis norenuianis. 3B’ 130K HAPYKEHOCT1 €JEKTPUUHOTO MOJIS 3 PI3HUIICIO MOTEHIIaAIIB.

EnextpoemHicTh. EneKTpoeMHICTB MIOCKOTO KOHACHCaTOpa. Buau kKoHaeHcaTopiB. 3’ € HAHHS
KOH/ieHcaTopiB. EHepris enekrpuyHoro noist. BukopucraHHs KOHAEHCATOPIB y TEXHILI.

Enextpuunuii ctpym. Enextpuune komjo. Jkepena i crmoxuBayi €JIEKTPUYHOTO CTPyMY.
Enextpopymriitna cuma. 3akoH Owma ajisi MOBHOTO Kojia. EnekTpuuHi Kojia 3 MOCTIAOBHUM 1
napajeabHUM 3’€JHaHHAM NPOBIIHUKIB. POOOTa Ta MOTYXHICTh €NeKTpUYHOro cTpyMy. (Temosa
nist ctpymy.) Mipu Ta 3aco6u 0e3nexu mijx yac poOoTH 3 €JIEeKTPUYHUMU MPUCTPOSMHU.

Enextpuunuii cTpym y Ppi3HUX cepeloBUIIax (MeTanax, piAUHax, ras3ax) Ta Horo
BUKOPHUCTaHHS.

[Tna3ma ta ii BractuBocti. (IIpakTuyHe 3acTOCYBaHHS IIa3MH)

EnextponpoBiiHICTh HaMIBOPOBIHMKIB Ta 1i BUAM. BracHa 1 JOMIIIKOBAa MPOBIAHOCTI
HaMIBIPOBIIHUKIB.

EnextpoHHO-IipKOBUI Tepexis: WOro BIIACTUBOCTI 1 3acTocyBaHHs. HamiBmpoBigHUKOBUN
nion. HamiBnpoBiTHUKOBI MPUIaH Ta X 3aCTOCYBaHHS.

CtpyM y BakyyMi Ta foro 3actocyBaHHs. EnekTpoHHI MydkH Ta ixX BiracTUBOCTI. EnekTpoHHO-
poMeHeBa TpyOKa.

Enextpuuna 1 mar"iTHa B3aemoii. B3aemomiss mpoBigHUMKIB 31 cTpymMOM. MarHiTHe moJje
cTpyMy. JIiHiT MarHiTHOrO MOJsl MPSAMOTO 1 KOJOBOTo cTpyMiB. IHaykiist MarHiTHOrO moss. [loTik
MarHiTHO1 THIYKIIii.

Jliss Mar"iTHOro MOJs Ha MPOBIHUK 31 cTpyMoM. Cuia Awmmnepa. Jliss MarHiTHOro moJjsl Ha
pyxomi 3apsypkeHi yacTuHku. Cuna JlopeHna. MomeHT cuil, 10 Ji€ Ha NPSMOKYTHY paMKy 31
CTPYMOM y MartiTHomy nouii. [Tpuniun aii enexTpoaBUryHa.

MarHiTHi BIacTUBOCTI peyoBHHHU. [lia-, mapa- i ¢epomarHeTHku. 3acTOCYBaHHS MarHiTHUX
MarepianiB. (Marnitauii 3anuc iHGopmartii. B MarHiTHOTO 1MOJIs Ha )KUB1 OpraHi3MH. )

EnexrpomarnitHa inaykuis. Hocmigu M.@apanes. Hampsm iHaykmiifHOro crpymy. 3akoH
enekTpoMarHiTHoi iHAYKIT. Camoinaykiis. EPC camoinaykii. [nayktuBHICTh. EHEpris MarHiTHOTO
OJISE KOTYIIKU 31 CTPYMOM.

OOGepranHs TPSIMOKYTHOI pPaMKH B OJHOPITHOMY MAarHITHOMY TMOJi. 3MIHHHM CTpPyM.



OpnepxanHst 3MiHHOTO cTpyMy. ['eHeparop 3miHHOro crpymy. [lito4i 3HaUue€HHS HAmNpyrd i CHIK
ctpyMmy. Tpanchopmarop. BupoOHHIITBO, Tlepegada Ta BUKOPUCTAHHS €HEPTii €IEKTPUYHOTO
CTpyMy.

B3aeM03B’s130K €€KTPUYHOIO 1 MAarHiTHOIO MOMIB SIK IPOSIB €IMHOIO €JIEKTPOMArHiTHOTO
TOJISL.

KonuBanbauii KOHTYp. BUHUKHEHHS €IeKTpOMarHiTHUX KOJIMBAaHb y KOJIMBATHHOMY KOHTYPI.
["apMOHi4HI €IeKTPOMAarHiTHI KOJIMBAHHS. PIBHSHHS eIeKTPOMarHiTHUX rapMOHIYHHUX KOJIMBAHb.
YacToTa BIaCHUX KOJIMBaHb KOHTYpY. [lepeTBopeHHs eHeprii B KOIMBaJIbHOMY KOHTYpl. Bumyieni
KonuBaHHS. Pe3oHaHc. ABTOKOTMBAHHS.

YTBOpeHHs1 1 ToOMmUpeHHs eneKkTpoMarHiTHUX XBwib. [ocmigu I'. T'epma. IIBuakicThb
MOLIMPEHHs, JOBXHMHA 1 4yacToTa eyieKTpoMarHiTHoi xBuii. lllkanma eleKTpOMarHiTHUX XBWJIb.
BnactuBOCTI €NEKTPOMArHiTHUX XBWJIb DPI3HHX Jiana3oHiB 4acToT. EjeKkTpoMarHiTHI XBWJI B
npupoai 1 texHimi. [lpuHiun mii pagiorenedonHoro 3B’s3ky. PamiomMoBiIeHHsS 1 TeneOadyeHHS.
Panionoxartis. CTinbHUKOBHI 3B’ 5130K. CyITyTHUKOBE TeleOaueHHSI.

Po3BuTOK ysiBiieHb npo npupoAy cBitia. IlommpeHHs cBiTia B pi3HUX cepenoBumiax. xepena
1 mpuiimaui cBitna. [lormmHanHs 1 po3citoBaHHs cBiTia. BimOuBanus cBitna. (Ilmocke 1 chepuune
n3epkana. OnepxaHHs 300paXkeHb 3a JOMOMOTOK0 J3epKajl. 3aCTOCYBAaHHS J3€pKall.) 3alOMIICHHS
cBiTna. 3aKoHU 3a0MIIeHHs cBiTia. [lokasHuk 3anomiienns. [loBue BinOuBanHs cBitia. (Bonokonna
ontuka.) Jlin3u. IlobymoBa 300pakeHb, oaepkaHux 3a aonomororo JiH3. Kyt 3opy. Ontuyni
MIPUJIaJU Ta 1X 3aCTOCYBaHHS.

CBITJIO SIK eJIeKTpOMarHiTHa XBuiisi. KOrepeHTHICTh CBITIOBUX XBUJIb. [HTepdepeHIlis cBiTa.
[aTepdepentiiini kKapTUHU B TOHKUX TUTacTMHKaX 1 1umBkax. (IToHsaTTs mpo romorpadiro.)

Hudpaxuis citna. [puanun [Nolirenca-Openens. Audpaxiiiini kKapTUHU BiJl IIUTHHHA,
ToHKOI HUTKHU. J{udpakiiiiina rpaTka.

Hucnepcis cBitia. [IpoxomkeHHs cBiTia Kpi3b npu3My. HemepepBHUii criekTp CBITIA.
CnekTpockor.

[onapu3auis ceitia. [Ipupoase 1 monsipuzoBane cBitio. (Oaep>kaHHS MOISPU30BAHOTO
CBITJIA.)

KBanToBi BnactuBocTi cBiTia. ['inore3a M. [Tnanka. Citiosi kBauTu. Ctana [Tnanka. Enepris
Ta iMnynec ¢potoHa. Tuck cBitna.

®oroedpexr. [ocminu O.I'. CroneroBa. 3akoHM 30BHIIIHBOTO (¢oroedekry. PiBHAHHSA
dbotoedekty. 3actocyBanHs poToedeKTy.

Jlrominecreniis. (PoToximivHa Ais CBITIA.)

KBanToBi reneparopu Ta ix 3acrocyBaHHs. [[puHuuMI 11i KBAHTOBUX T€HEPATOPIB.

KopryckynspHO-XBUILOBUH Ayalli3M CBITJIA.

Icropis BuBueHHs atoma. SnepHa monenb aroma. KsantoBi mocrymatu M. bopa. (Hocninu
J1. ®@panka il I'epua.) Eneprernyni ctanu aToma.

BumnpomiHioBaHHS Ta TOIVIMHAHHA CBITJa aToOMaMH. ATOMHI 1 MOJEKYJSpPHI CHEKTpH.
PentreniBchke BUIIPOMIHIOBaHHS. (3aCTOCYBaHHSI PEHTTE€HIBCHKOTO BHUIIPOMIHIOBAaHHSA B Haylli,
TEXHIiIll, MEJUIINHI, Ha BUPOOHHUITBI.) CIeKTpaIbHUI aHai3 Ta Oro 3aCTOCYBaHHS.

Metoau peectpailii i0HI3yI04OTr0 BUIIPOMIHIOBAHHS.

AtomHe sapo. [IpoToHHO-HEHTpOHHA MoJens aToMHoro snapa. Hykmonu. [3otomm. Snephi
CHJIH Ta 1X 0COOIMBOCTI. POJIb €EKTPpUYHUX 1 IIEPHUX CHIT Y 3a0€3IeUeHH1 CTINKOCTI sSIIep.

®i3u4HI OCHOBH s7IepHOi eHepreTuku. EHepris 3B'13Ky aroMHOro sipa. Jledexr mac. Ciocobu
BHUBUIBHEHHS SIICPHOI €HEPTii: CHHTE3 JIETKUX 1 MO BOXKHUX saep. SnepHi peaxiii. JlaHmrorosa
peaxIlist Moy siAep ypany. SnepHuii peakrop. SnepHa eHepreTuka Ta eKoJIoris.

PanioaktuBHicTe. IlpuponHa 1 mTy4Ha pagloakTHUBHICTB. Bumm  paaioakTUBHOIO
BunpomiHioBaHHs. Ilepion HamiBposmagy. 3akoH pagioakTUBHOro posnaay. OTpumaHHS 1
3aCTOCYBAHHS Pa/llOHYKIIIJIIB.

(doszumeTpist. Jlo3u BUIPOMIHIOBaHHS. 3aXUCT B/l 10HI3yFOUOT'O BUIPOMIHIOBAHHSI. )

EnemenTtapHi 4acTHHKH. 3arajibHa XapakTepPUCTHKA eJeMeHTapHuX JacTuHOK. (Knacudikaris
eneMeHTapHuX 4acTUHOK.) KBapku. KocmiuHe BUTIpOMiHIOBaHHS.



Teoperuuna ¢izuka

[Ipenmer Ta METO TEOPETUYHOT (Pi3UKH.

Kiacuuna mexanika sk po3ail Kypcy TeopeTudHoi (izuku. Mexi 3acTOCYBaHHS KJIACHYHOI
(rexBaHTOBOI) MexaHiku. OTJIsA] OCHOBHUX MOHATH KIIACHYHOI MEXaHIKH.

JlocmiKeHHs PIBHSHD PYXY 1 3aKOHIB 30€pEKCHHSI.

JlnHaMmika cUCTeMH YaCTHHOK. THuru cui. 3akoHu 30epekeHHs. 3a7a4ya JBOX TiI: 3BECHA Maca,
pyX Yy IEHTpajIbHOMY 110711, 3aa4a Kerepa, mepepis poscisiaus, popmyia Pesepdopaa, maboparopua
cucTeMa BIIUTIKY 1 cucTeMa BIUTIKY IIeHTpa Mac. MexaHiyna nofioHicts. Teopema Bipiana.

Pyx npu HasiBHOCTI B sI3€H.

Turnu B's3eit. Bipryansai nepemimenss. [lpunnun JI'AnamGepa. PiBusiHHs Jlarpamka
HEPLIOTro Poay.

[TpuHIMT HaliMEeHIIIOT [Ii.

VY3aragpHeHI KOOPJAMHATH Ta IIBHAKOCTI, CTaH CHCTEMH, KOHQITypaliiHUA MPOCTIp.
Iarerpanbue gopmyntoBanHs 3akoHiB (izuku. OCHOBHA 3a7aya BapiauiiHoro ynciaeHHs. [IpuHuun
l'aminbToHa, piBHSHHA Jlarpamxka Apyroro poay. Y3aranbHeHHH iMmynbc. BmactuBocTi (yHKIIT
Jlarpanxa, acHMOTOTHYHA aIUTUBHICTB. [IpuHnmn BigHocHOCTI ["amines, po3mupena (Heo1HOpiaHA)
rpyna neperBopens ["anines. @ynkuis Jlarpanka gyactku ta cucremu yactok. Oynkuis Jlarpamxka y
30BHIIIHBOMY TOJi. Y3arajJbHEHa €Hepris. Y3araJbHEHWH MOTEHIiaJl, JUCUIATHBHA (YHKIIIA.
PiBHsAHH# Jlarpanika /1151 HEKOHCEPBAaTUBHUX CHCTEM.

Teopema HeoTep 1 3aK0HU 30eperKeHHS.

Junamiuni 3MiHH1. [HTerpanu pyxy i1 3akonu 30epexenHs. Cumetpii. Teopema E. Hrotep (E.
Noether). 3akoHu 30epexeHHs K HACHIIKH TeopeMu Hporep.

Beryn o Teopii konuBaHb.

OpuoBumipHuii  pyx. Ocumwnsitop  moOMM3y  TNOJOXEHHS  piBHOBaru. Pyx y
HIBUJIKOOCLIMIIIOIOUOMY IT0JI1. 3racaroui KonMBaHHsA. BuMyieHi konuBanHs. Maiti KOJIMBaHHS CUCTEM
3 6araTbMa CTYIEHSIMH BIJIbHOCTI, BJIACHI 4YacTOTH, HOPMaJIbHI KoJMUBaHHA. [IOHATTS mpo HEMiHiiHI
Ta MapaMeTpU4Hi KOJIUBAHHS.

Jlunamika TBEpJIOTO Tijia.

Mogens TBeproro Tina. KoopanHaTH, MIBUAKOCTI 1 NMPUCKOPEHHS TOUYOK TBEPJOrO Tija.
Martpunss noBopoty. Kyru E#nepa. Tenzop 1 BeKTOp KyTOBOi IMIBHUAKOCTI. JlMHAMi4H1 3MiHHI
TBepaoro Tita. Tensop iHepuii. Kinernuna eneprig. Cucrema piBHSHbB PyXy TBEPJIOTO Tija BITHOCHO
HepyxoMoro Tta pyxomoro 0a3uciB. PiBHsHHS Eiinepa. [[3uru. PiBusHHSs Jlarpanxka TBepaoro Tina.
V3arajgbHeHI CWIIM, y3arajbHEeHl IMITyJbCH, y3arajibHEHa eHepris TBepjoro Tina. Ommc pyxy
TBEPAOIO Ti1a B CUCTEMI BIIUIIKY, 1110 00EPTAETHCS BIJHOCHO 1HEPLIaIbHOI CUCTEMH BIJIIIKY.

OCHOBUM MEXaHIKH CYIIIIBHOTO CEpeIOBUIIIA.

OCHOBHI TOHSTTS MEXaHIKH CYIUIBHOTO CEpeloBUINA. TEH30p MIBHAKOCTI AedopMalriil.
PiBHAHHS HemepepBHOCTI. TeH30p MEXaHIUHUX HANpyXeHb 1 3aKOHM 30€peKeHHs IMITyJbca Ta
MOMeHTa immynbca. PiBHAHHSA 1 eHeprii. Bekrop YmoBa. PiBHSHS pyxXy imeanbHOT piUHH.
Cranionapna teuist 1 iHTerpan bepuymni. Teopema TomcoHa mpo 30epeXeHHS HPKYISALii
mBuAKocTi. [ToTenniansHa Tedis. Hectucnupa piguHa. 3ByKOBi XBHIII B piMHAX Ta ra3ax. PiBHSHHA
Hap’e-Crokca. JlaminapHa 1 TypOyfieHTHa Teuii B’SI3K01 piAUHH.

PiBusinns ["aminbpTOHA.

[TeperBopenns Jlexanapa. @ynkiis ['aminberona. PiBasans ['aminsTona. @yHKIIA ["aminbTOHA
gk eHepris cucremu. llpuknamu. daszoBuit mpocrtip. Pas3oBi Tpaektopii. Teopema JliyBisuis.
Bapianiiinuit npuHuun A piBHSAHb [ aMinbTOHA.

Kanoniunuii popmanizm.

Hyxxku I[Tyaccona, ix BmactuBocti. Teopema Ilyaccona. 38 s30k myxok Ilyaccona 3 3akoHamu
30epexenns. Kanoniuni neperBopenns (KII). IIpuknamu. Bnactusocti KII. KIT mis ocuunstopa.
3arampHUA TIAX1A 10 Teopii KaHOHIYHMUX mepeTrBopeHb. Meton [amimbToHa-Ako06i. ITpukmagm
3acTocyBaHHsA. 3MiHHI “His-kyT”. [Ipukmanu. Aniabatuuni inBapianTu. ONTHKO-MEXaHIYHa aHAJIOT 4.

PenstuBicTchka KiHEMaTHKA.

di3zuka i reomerpis. [IceBnoeBKIiioBa CTpyKTYpa MpocTopy-uacy. [arepsan. CBiTOBHIA KOHYC
noxiit. [leperBopenns JlopeHnia sik HaCIiIOK 1HBAPIaHTHOCTI IHTEpBAITY, 1X (i3MUHA Ta TEOMETPUIHA
inTepnperanis. Hacninku neperBopenb Jlopenua. I[IpuHIMIT BIZHOCHOCTI fK BiOOpaXKECHHS



TICEB/IOCBKIIIIOBOI  TEOMETPii MpOCTOpy-uacy. 4—BeKTOpH: 4—pajiyc-BeKTOp, 4—IIBUAKICTb, 4—
MIPUCKOPEHHS, IEPETBOPEHHS 4—BEKTOPIB.

PengruBicTchbka quHAMIKA.

Jlist U1 BUIbHOI YacTKU. PensaTiBiCTChKI iMITyIIbC | eHepris. 4—immyinbc. PiBHsuHs ["aminbproHa-
Axko6i BUIbHOI yacTku. B3aemosis B Teopii BimHOCHOCTI. DyHKINIA Jlarpanka sk 4OTHPUBUMIPHUI
cKaysip. 4—cuia Ta i nepeTBopeHHs. 3B'SI30K 4—cwin 1 4—immynbea. PiBHsHHS MiHkoBchKoro. Jlis 1
¢dbynkmis Jlarpamka 3apsga B 3aJaHOMY  €JIEKTPOMAarHiTHOMY TIOJ, 4-TIOTEHIaj, PIBHSIHHSI
'aminproHa-SIk06i. IHBapiaHTHiICTE (a3u e€IEKTPOMArHiTHOI XBWJI, 4—XBWIBOBHUH BEKTOP,
NEPETBOPEHHSI YaCTOTH 1 3—XBUIIBOBOI'O BEKTOPA.

ExcnepuMeHTanbHi OCHOBM 1 MareMaTuyHe (OpMYITIOBaHHS (yHAAMEHTAIBHUX 3aKOHIB
KJIACUYHOI eJIEKTPOJMHAMIKH.

3akon Kynona. [punnun cynepnosuuii. Ctpym. Inaykuis marnitHoro nois. Cuia, o jaie Ha
CTpyM B MarHiTHOMY Toiti. 3akoH bio — CaBapa. 3akon Amriepa 3aKOH €JIEKTPOMAarHiTHOT 1HTYKITii.
Enextpopymiiina cuia. PIBHSAHHS KIaCHYHOI €JIEKTPOIUHAMIKY Y BaKyyMi. CHCTEMH OJIMHUIIb.

MIiKpOCKOITiYHI Ta MaKpOCKOIIYHI PiBHSAHHS ejeKkTpoauHamiku. [lonspusaris cepenoBuIia,
3B’si3aH1 Ta BUIbHI 3apanu. Enextpuuna inaykiis. HamaraiuyBaHHsl cepeoBHUIla, MONApU3aLiiHUN
CTpYM Ta CTpyM HamarHiuyBanHsa. Hampy>keHiCTh MarHiTHOTO 1moJisi. PiBHSHHS HemiepepBHOCTI. 3aKOH
30epexeHHs enekTpuyHoro 3apany. Cuna Jlopenna. 3akoH 30epexeHHs eHeprii. O0'eMHa ryctuHa
eHeprii emextpomarHiTHOro moins. Bekrop IloiiHtiHra. 3akoH 30epeXeHHS IMITYJIbCY.
MakcBeniBCbKUN TEH30p HATATY. 3aKOH 30€peKeHHSI MOMEHTY IMITYJIbCY.

Enexrpocraruka. Ckaysipauii moteHmian. Hampyxenicts enektpuyaHoro noiisi. Teopema ["ayca.
Pipusnns Jlamnaca it piBHaHHA [lyaccona. MeToau po3B’s3yBaHHA 3a7au €1eKTpOCTaTuku. Po3kman
CKJIIPHOTO MOTEHIIANY 10 MyJIbTHIIONAX. Enexrpuyunmii aunons. KBagpynons. Exeprist aumosns y
30BHIIIHBOMY MOJdi. [lunone-aunonbHa B3aemofis. Enepris cuctemu 3apsHKeHUX MPOBIIHHKIB.
€MHICTb.

Marnitoctatuka. Bektop marHiTHOi iHAyKiii. BekTopHuil notenmian. Po3kian BeKTOpHOTO
MOTEHLIaNy Mo MynbTUNONsIX. CKansgpHUM MarHiTHUM MoTeHLiad. EHepris MarHiTHOro moss Jist
MarHitoctaTuuHux siBuil. KoeditieHTn B3aeMHOT Ta caMo iHAyKIii. MarHiTHui nunons. Exepris
Mar"iTHOIO JIMIOJIS Y 30BHIIIHBOMY MarHiTHOMy mojii. MarHiTHa IUIOJIb-TUIIOJbHA B3a€MOJIS.
B3aemonist cucteMu CTpyMiB 13 30BHILIHIM MarHiTHUM nojeM. ['ipomartitHe BigHomeHHs. Teopema
Jlapmopa.

BunpomiHioBaHHS Ta MOIUPEHHS €1EKTPOMArHiTHUX XBUIIb.

Kani6pyBanbHa iHBapiaHTHICTh piBHSHb MakcBena. KamiOpyBannsa Jlopenua. Kynona 1
[NaminbToHa. 3ami3HIOBANIbHI Ta BUMEPEIKAI0Y1 TOTEHITIAH.

CrnektpanbHuil po3kiaa. CrnekTpaidbHUM Ta KyTOBUN pO3MOALT €Heprii BUIPOMIHIOBAHHS.
[Tnocka MOHOXpoMaTH4HA XBHJIA. 3aKoH aucrnepcii. [Tonspusais, IHTEHCUBHICTD €1€KTPOMAarHiTHOL
XBUIIL. 3B'A30K M1 €HEPri€lo i IMIYJIbCOM IJIOCKOI €IeKTPOMarHiTHO1 XBuiil. EnekTpoMartiTae nosue
SK CYKYIHICTh FapMOHIMHMX ocimisTopiB. Bupa3s eneprii, iMmynbcy Ta BEKTOPHOT'O MOTEHIATY
4yepe3 KOOPJMHATH Ta IMITYJIBCH OCHUJISTOPIB €JIEKTPOMATHITHOTO TTOJISI.

EnextpomarniTHe mosie Ha BeNMKiM BiacTaHi Bix pkepena. KyToBuit Ta crekTpaibHHMNA
PO3IMOMAIT ENEKTPOMArHiTHOTO BUIPOMIHIOBAaHHS 33aJaHUM CTpyMOoM. EjeKkTpuuHe aumonpHEe W
KBaJIpyMOJIbHE MarHiTHE TUIOJIbHE BUIPOMiHIOBaHHS. EnekTpomarHiTHe mosie B OJM>KHIN Ta JambHIN
30Hax. EnekrpomaruiTHe nose 3apsay, sskuii pyxaerscs npuckopeno. [lorenmianu Jlienapa-Bixepra.
Enepris, BUNpOMiHIOBaHA YaCTHHKOIO, 1110 PyXa€ThCsl MPUCKOPEHO.

Po3cisHHs enexTpoMarHiTHUX XBuib. EdextuBnmii nepepis poscisuus. @opmyna Tomricona.
Peakirist BunmpomiHtoBaHHs. PanianiiiHa muprHa CIeKTpaTbHUX JIiHIH.

Judpakiis enekTpomarHitHux XBuib. @opmyna ['pina. udpakuist niHiHHO TOISpPU30BAHOI
XBHJII Ha KPYTJIOMY OTBOPI.

OcHoBH crienianbHOi Teopii BiIHOCHOCTI.

ExcniepuMeHTaIbHI OCHOBH CHEIiaibHOI Teopii BiZHOCHOCTI. Abepaiis 3ipok, mociuin dDizo.
IleperBopenns Jlopenua. Hacnigku 3 neperBopens Jlopenma. IlpaBuio nonaBaHHS HIBHIKOCTEH.
YoTupuBUMIpHHUI BEKTOP Ta WOTrO MEPETBOPEHHS MPH IMEPEXOJli BiA OAHIET A0 IHINOT 1HEPIiHHOT
cucreMu BiUTKy. [IpocTopoBo-uacoBuii iHTepBan KoBapiaHTHI Ta KOHTpaBapiaHTHI KOOpPJUHATH.
Ckansgpauii 100yTOK YOTHPUBEKTOPIB, WOTO 1HBApiaHTHICTh BIHOCHO MepeTBOpeHb JlopeHria.
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YoTHpUBEKTOp TYCTUHHU CTpyMy. PiBHSHHS HemepepBHOCTI. YOTHPHUBEKTOp MOTEHLIANY, PIBHSIHHS
mist Hboro. KamiOpyBanus Jlopenna TeH3op enekTpomMar”iTHoOro Tons. PensTuBicTChKa
KOBapiaHTHICTh piBHSHb MakcBemna. IleperBopenns Jlopenua s momiB. IHBapiaHTu TeH30pa
eslekTpomarHiTHoro nosst. Egexr [lonmnepa. KoBapianTHicTs Bupa3sy i cuiin JlopeHna

PensruBictchka MexaHika. PiBHSIHHA pyXy B crienianbHiil Teopii BiiHOCHOCTI. YOTHpUBEKTOP
IIBUJIKOCTI, IMIYJbCy, cuid. Enepris vactmHku Po3nmaag vactuHOK. PenstuBicTchbka (QyHKITiS
Jlarpamxka Ta ['aminerona. [IpuHIMI HaliMEHIIIOL Ai1 711 €IEKTPOMAarHiTHOTO ToJist. [HTerpan mii muis
CHCTEMH, KA CKIIAIA€ThCA 3 YACTUHOK 1 1ouisd. TeH30p eHeprii iMITyJIbCy eJIeKTPOMArHiTHOro mojs ™.
3akoH 30€peKCHHS €HEePrii Ta IMITYJIBCY.

EnextpoanHaMika CyLiJIbHOTO CEpelOBUIIA

Hienextpuku. Bextop momspusanii. Bekrop enexkrpuunoi inaykiuii. TeH3op noaspu30BHOCTI.
Marnetuku. Bektop Hamarniuenss. I[losmspusanis HemonspHHMX JieleKTpukiB. JlokaipHe moie.
®opmyna Knaysiyca — Mocotri [Honsipusanis HOJISpHUX Ai€TIEKTPUKIB Y TOCTIHHOMY €IEKTPUIHOMY
nmom. Jlucmepcist AIENeKTPUYHOI MPOHUKHOCTI. 3B’S30K MDK JII€IEKTPUYHOIO Ta MAarHiTHOIO
MPOHUKHOCTSIMH W EHEpTi€lo, sika TOriauHaeThesl B cepenoBuili. CmiBBimHomeHHs Kpamepca —
Kponira. YacToTHa aucnepcis rasy i3 3apsSaKeHUX rapMOHIHHUX OCIHIIATOPIB.

DeHOMEHOJIOTIYHA TEOPisl MOMIUPEHHS eIeKTPOMArHiTHUX XBUJIb.

[Tnocki xBuii B JiedeKTpUKax. XBUJIbOBE PIBHAHHSA. [11I0CKa MOHOXpOMAaTH4HA XBHIISL.
XBunboBuil BekTop. Jucmepciiine piBHsSHHA. DazoBa MIBHIKICTH €JIEKTPOMArHITHOT XBHIIL.
CriBBIIHOLICHHS] MK aMIUTITyJaMHd HamNpy:KEHOCTEeH E€JIEKTPUYHOro Ta MarHiTHoro modiiB. IloTik
eHeprii  enekrpomarHitTHoi  xBwii. [lodspu3amis — €NEKTPOMAarHiTHUX  XBWIb. llommpeHHS
€JIEKTPOMArHIiTHUX XBWIb Yy JUCHEPrylouoMy cepenoBuili. ['pymnoBa mBHIKICTh. Binoutrs i
3aJIOMJICHHS €JIeKTpOMarHiTHuX XBuib. @opmymu @Openens. KoedimieHT BiZOUTTS Ta IPOXOIKEHHS.
Kyt Bprocrepa. [ToBHe BHyTpiliHE BigOUTTS. [TommpeHHs enekTpoMarHiTHUX XBHIb Y IPOBIIHUKAX.
[TommpeHHs €1eKTPOMAarHiTHUX XBWUJIb B aHI30TPOITHOMY CEpEIOBUINI. 3BHYaifHAa Ta He3BUYalHA
xBuiIi. ['eomerpruuna ontuka. EiikoHanpHe HaOmmKkeHHs. BunpomintoBanus Uepenkoa — BaBuiona.

EnexTpomarHiTHe nojie y XBHJIeBOAax Ta pe3oHaTtopax. [lornepeuHo - Mar"iTHi Ta NomnepeyHo -

eJIeKTpUYH1 XBUJI. EnekTpomMarHiTHi XBUJIi B IPSIMOKYTHOMY XBHJIEBO 1. [IpsIMOKYTHHIT pe3oHaTOD.

KBazicranionapHi e1eKTpoMarHiTHi HOJs.

YMoBH  kBazicrauioHapHocTi. KBaszicTamioHapHi sBUIIa B JIIHIHHHX  TPOBIAHMKAX.
KBazicraiionapue HaOmkeHHs Juid MarHiTHoro mossd. CkiH — edekT. MarHiTHUM pe3oHaHC.
[IpaBuina Kipxroga*. Jlosri miHii.

PiBHSIHHS MarHiTHOI TiAPOAWHAMIKH JIsl HECTUCIMUBOI piauHu MarnitHe uncio Pelinonbca.
[TomupenHs 30ypeHb B 1/1€albHOMY IIPOBIIHOMY CEPEIOBUII, SIKE 3HAXOAUTHCS B MAarHITHOMY IOJII.
AnbdseniBebki xBuii. Teuist ["apTmana.

[Tepexin Big kKBaHTOBOI MeXaHiKM 10 Kiaacu4Hoi. KBasuknacuune HaOmwkeHHs. [IpaBuia
KBaHTyBaHHs bopa-3oMMmepdenbaa.

Pi3Hi mpeacTaBIeHHs BEKTOPY CTaHy Ta ONepaTopiB. 3arajbHa TEOpPisl YHITApHUX NEPETBOPEHb
VYHiTapHI TEpEeTBOPEHHS, IO BIAMOBIAAIOTH 3MiHI CTaHy 3 4acoM; mpejactasieHHs lllpeninrepa,
l"aiizenOepra ta B3aemojii. PyXx y KyJTOHOBCHKOMY TOJi, TUCKPETHUI Ta HEMEepepBHUN CHEKTPU
(ceminap).

CniH Ta noHATTA criHopa. CriHOpH BUIIMX paHTiB. 3B 30K CIIIHOPIB 3 TeH30pamMu. Martpuii
[Mayni. PiBasauns [layoi.

Teopis 30ypeHb B CTallilOHapHUX CTaHAX 3 JUCKPETHUM creKTpoM. Teopist 30ypeHs MpH HasiBi
1BOX OM3bKHUX PiBHIB. Teopis 30ypeHb mpu HasiBi BUpoLKeHHs. MeTton Pitua (ceminap).

VIMOBIpHICTb JUI IIEPEXOJIiB 3 OJHOTO KBAHTOBOTO PiBHS Ha iHIIMH. AJiaGaTHUHE Ta PAanToBe
BKIJIFOUEHHs B3aeMoii. [lepexoau mif Ai€ro mepioguaHOro 30ypeHHsl.

[IpaBuna BigOOpPY [JIsi BUIMPOMIHIOBAaHHS Ta TIOTJIMHAHHS CBITJIA. MyJIbTHUIIONIBHE
BUIIPOMiHIOBaHHA. Yac *KUTTA 30yKEHHOT0 CTaHy Ta IupHUHa eHepreTuyHoi JiHii. Edexr HlTapka.

[TpuHnUm TOTOXHOCTI Ta 0OMiHHA B3aeMojis. Teopis OCHOBHOTO CTaHy aroMa 3 JBOMa
eNlekTpoHaMHu. 30y/PKEHUI cTaH aToMa Teliio: OpTO Ta Mapareiii.

Po3paxyHok aroMHUX piBHIB MeTo10M XapTpi-DPoka (MeTo ] caMOy3roKEHOTO TOJIA).

Bropunne kBaHTyBaHHS Oo030HHOrOo Ta (epmionHoro momiB. IlpencraBnenHss uuncen
3aII0OBHEHHS TAPMOHIYHOIO OCLUJIATOPA.
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OcHoBu pensatuBicTchkoi Teopii mons. [lificne ta kommiekcHe moist Kueiina-I'opaona,
BEKTOPHE T10JIe, EJICKTPOMAarHiTHE MoJIe.

PiBusiuas [lipaka. BinpHu#i pyx mipakoBchkoi yacTuHkH. KamiOpyBanbHUN TPUHIUIT Ta
BKJIIOYCHHSI €JIEKTPOMArHiTHOro mojs. EJEKTpoH B 30BHIIIHBOMY €JIEKTPOMAarHiTHOMY TOJIi.
MarHiTHUI I MOMEHT €JIEKTPOHA.

3apsoBe crupspkeHHs. YacTuHka Ta aHTu4acTHHKA. [oHATTS mipakiBcbkoro “mops’. Teopis
Jlipaka Ta TOHKE PO3IICIUICHHS B aTOMI BOJHIO. JIeMOIBChKHUH 3CYB.

Bropunne kBaHTyBaHHs 0O30HHOTO MOJIsA. [lepecTaHOBOYHI CHiBBiIHOIICHHS ISl MOJILOBUX
orepatopiB. Oneparopu HapOKEHHsI. 3HUIICHHS Ta 4yuclia YacTUHOK. OcOOIMBOCTI KBaHTYBAHHS
€JIEKTPOMArHITHOTO TTOJISL.

Bropunne kBaHTyBaHHS (EPMIOHHOTO TOJIS.

[Ipy>xHe po3cisiHHS YacTUHOK 0e3 criHa.

Oyuknis ['piHa mug  BUIBHOT YacTUHKH. AMIUIITYZIa po3CisiHHSA. bBoOpHIBCBKHMM  psij.
Hudepenniiianii nepetuH. Teopis po3cisiHHA B OOpHIBCBKOMY HaOimkeHHI. KBaHTOBWI BUBII
dbopmymu Pezepdopaa (ceminap).

Meton napuianbHux XBuib. [TousaTTs S-matpuii. ®azoswuii 3cyB. Ontuuna Teopema. [IpyxHue
PO3CISIHHS TIOBUTPHOT YaCTHHKH Ha CPepUUHiil TOTCHLIWHIHN sIMi, JOBXKHHA PO3CISTHHSL.

Poscisnus Ha chepuunoMy noTeHuiiiHOMY O6ap'epi. EdexTr oOMiHy pu po3CisiHHI 0OTHAKOBUX
9aCTUHOK. MOTIBChKE PO3CIsTHHSL.

OO0'exT, mpeaMeT 1 METOOM TEPMOJMHAMIKM Ta CcTaTUCTHYHOI ¢i3uku. [loHATTS
TEPMOJMHAMIYHOI CHCTeMH. I[HTEHCHBHI Ta EKCTEHCHBHI MapaMeTpu cTaHy. TepMoauHamidHi
MOTEHIIIaJU Ta X 3aJIeKHICTh BiJ] MapaMeTPiB CTaHy CUCTEMHU.

HynwoBe Hauasno repmoanHamiku. PiBHOBakHUit ctan. Temmeparypa.

[IpuHIKIT €KBIBAJIGHTHOCTI MEXaHIYHOI poOOTH Ta TeroTH. llepie Havano TepMoIMHAMIKH.
BHyTpimmHs eneprisi TepMOANHAMIYHOT CHCTEMH.

PiBHOBaXXHI (3BOPOTHI) Ta HEPIBHOBaXKHI (HE3BOPOTHI) MpolecH. AaiabaTUYHHKA IPOIIEC.
[Tonstrst entpomii. Jlpyre Hayaiao TepMOAMHAMIKM JJisi PIBHOBAXKHUX IpoueciB. OOuuciIeHHs
KoedilieHTa KOPUCHOI Jii TeIJIOBUX MalluH. J[pyre Havajao TepMOAMHAMIKHU Ui HEPIBHOBAXKHUX
npoueciB. HepiBnicts Knaysiyca.

TepMmoguHaMiuHI CHUCTEMH 31 3MIHHUM YHCJIOM YacTHHOK. DI3MYHUNA 3MICT XIMIYHOTO
noreHuiany. CniBBigHomeHHs J[rorema-I'i00ca. Uncno He3aleXHUX MapaMeTpiB CTaHy CHCTEMHU.
3anexHICTh TePMOJUHAMIYHHUX TOTEHI[IATIB BiJ YUCJIa YACTUHOK.

HeoOxiani Ta qocTaTHI YMOBH TEPMOJIMHAMIYHOI PIBHOBAru 0J{HOKOMIIOHEHTHHUX 130JIbOBaHUX
cucreM. TemnoBa piBHOBara. MexaHiuHa piBHOBara. XiMiyHa piBHoOBara. HemoBHa piBHOBara.
JlokanbHa piBHOBara.

MogenoBaHHsl TEpPMOJMHAMIUYHUX TMpoueciB B  TepMmoauHamimi. OCHOBHE pIBHSHHS
tepmoauHamiky. CriBBigHomeHHs MakcBenia. TepMmiuHe Ta KaJopidHe piBHSHHS CTaHy. YMOBa ix
CYMICHOCTI. 3aCTOCYBaHHS TEPMOJIMHAMIKH JAJISl JOCTIPKEHHSI aTOMHOTO 1/1eaTbHOTO a3y Ta 1HIITUX
TEPMOJUHAMIYHUX CHUCTEM.

[Tponec Txoyns-Tomcona. Temmneparypa iHBepcii ains razy Ban-nep-Baansca.

[Tapanoxc I'166ca.

Tpere Hayao TepMOIUHAMIKY Ta HACTIIKH 3 HHOTO.

OCHOBHI MOJIO)KEHHS CTaTUCTUYHOI (i3ukH. CTaTUCTUYHUN METOJ BUBUEHHS BJIACTUBOCTEH
MaKpOCKOMIYHUX crcTeM. MiKpOCTaHU Ta MakpocTaH cucteMu. Epronuyna rinoreza. CTaTuCTUYHUNA
aHcamOib. YcepenHeHHs 1o aHcamb6ito. ['ycTrHa MoBIpHOCTI MikpocTaHiB. PiBHsiHHS JliyBiLs.

MikpokaHoHIYHMI aHcamMOib. MikpokaHoHiuYHMIA po3noain [160ca. TepmoauHamidHa Bara
CTaHy CHCTEMHU i3 3aJlaHUMH BHYTPIITHHOIO €HEepricto Ta yuciaoM yacTuHOK. [Tpuaiun Bombsimana.
Oco06auBOCTI TOCIIPKEHHS KIIACHYHUX CHUCTEM.

Meton (bonmpiiMaHa) OO4YMCIEHHS TEPMOJMHAMIYHMX MapaMeTpiB  MIKPOKAHOHIYHUX
aHcaMOJiB. 3acTocyBaHHS MeToNy boipliMana ansi JOCHITKEHHS BJIACTUBOCTEH aTOMHOIO
171€aIbHOT0 ra3y, Ta IHIIMX KIACHYHUX 1 KBAHTOBUX CUCTEM.

Kanoniunnmii ancam6:1b. Kanoniunumii po3nonin ['i66ca. CTaTucTHUHMMA 1HTETpaJl 1 CTAaTUCTHYHA
cyMa. YpaxyBaHHS TOTOXXHOCTI YaCTHHOK. 3B'S30K BUIbHOI eHeprii [ enbMromnpiia 31 CTATHCTUIHUM
IHTErpaJioM 1 CTaTUCTHYHOIO cyMoto. Meton (I'160ca) oOunciaeHHsT TEPMOIMHAMIYHIX TTapaMeTpiB
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KaHOHIYHMX aHcaMOJiB. 3acTocyBaHHsA MeToxy 1'160ca amst TOCHiKEeHHs BIACTUBOCTEH aTOMHOTO
17IeaTbHOTO Ta3y, IHIMUX KIACHYHHUX 1 KBAHTOBUX CHUCTEM.

OCHOBHI MOHATTS PIBHOB&)KHOI KBAHTOBO1 CTATUCTUYHOI (i3uku. CTaTUCTUYHUN OomepaTop i
MaTpull TYCTHHH WMOBIpHOCTI MikpocTaHiB. PiBHsHHsa Heiimana. KBanTyBanHs eHeprii
IIOCTYMNAIbHOTO PyXY aTOMIB 1/1€aJIbHOTO rasy.

Benukuii kaHoHiuHMN aHcaMOnb. Benukuii kaHoHiuHud po3monin [160ca. Benuka
cratucTuyHa cyma. Omera-noTeHuiaig, HOoro 3B'SI30K 3 BEIMKOI CTAaTUCTHYHOIO CYMOIO, 1HIIMMH
TEPMOAMHAMIYHUMHU TOTeHIianaMu. OOYHUCIIEHHS OMera-rmoTeHIialy i PiBHIHb CTaHy aTOMHOTO
171eaibHOTO ra3y 31 3MiHHUM YHCIIOM YaCTHHOK.

CratuctuuHa Teopiss BUPOMKEHHX cucTeM. OOUMCIEHHS BEIMKOI CTaTUCTUYHOI CyMH JUIS
ancamOmro depmioniB. Posmomin depmi-/ipaka. OOUKMCICHHS BEIMKOI CTATUCTHYHOI CYMH IS
ancaM0ist0 0030HIB. Posmoxin bosze-Einmreiina. CTaTHCTUYHO HEBHPOHKEHUH Ta3, PO3MIOMALT
Makcgeina-bonbiimana. XBUIIOBI Ta KOPIYCKYJISIPHI BJIACTUBOCTI YACTMHOK y BHPOJDKEHUX Ta
HEBUPO/KCHUX CUCTEMaX.

BrnacTtuBocti MonekynsapHux ra3is. TepMoauHamMiyHi BIaCTUBOCTI HEBUPOIXKEHOTO 1/1€aTbHOTO
rasy, L0 CKIAJa€TbCcsd 3 JBOXAaTOMHHMX MOJeKyl. EnekTpoHHa, mocTynajiabHa, KOJUBAJIbHA Ta
oOepTaibHa YaCTUHH CTATUCTHYHOI CyMmH. BmimuB o00epTaipbHOrO Ta KOJMBAIBHOTO pPyXy Ha
TeIUI0EMHICTh. OCOOIMBOCTI CUCTEMH MOJIEKYJI, L0 CKJIAZA0ThCs 3 OJJHAKOBUX aTOMiB. BiactuBocTi
OpTO- Ta MapaBOIHIO.

TepmoauHaMiuHi BJIACTUBOCTI HEBHUPOJPKEHOIO 1€AIbHOTO Tra3y, W0 CKIAJA€ThCs 3
0araToaTOMHHIX MOJICKYIL.

TepMonnHaMiyHi BIacTUBOCTI peasibHOrO razy. Kondirypauiiinuii interpai. PiBHsSHHS cTany
y BHTIISAI BIpiaJIbHOTO sy 3a CTENEHSAMH T'YCTHHH. PiBHSHHSA cTany Ban-mep-Baambca. 3B's30k
Jpyroro BipiagbHOro KoedillleHTa 3 MapaMeTpaMy MIKMOJEKYJISpHOI B3aemofii. ExpanyBaHHS
Hebast. Teopis [leOast- XroKKes.

TepMonnHaMiyHi BIACTUBOCTI PEUOBHMHU Y 30BHIIIHbOMY 1Oi. TepMoauHamMiuHa piBHOBara y
30BHIIIHBOMY NOJ1. TepMonHaMiYH1 BIaCTUBOCTI PEYOBUHHU B €JIEKTPUUYHOMY 1 MarHITHOMY IOJISIX.
Bekrop nmonspusarii, popmyna JlawkeBena. [lonsipu3oBHICT Ta MapaMarHiTHa COPUHHATIUBICTD.
3B'130K MK SIBUILEM €JIEKTPOCTPUKII Ta n'e30e@exToM. AniabaTHuHE po3MarHiuyBaHHS SIK METOJ
OTpPUMaHHS HU3bKUX TEMIIEpaTyp.

Cucremu 3 BiI'€eMHOIO a0COJIFOTHOIO TEMITEPATYPOIO.

di3uka rerepodasHux OGaraToKOMHOHEHTHHX cucteM. dazoBa piBHOBara. YMoBHU (a3oBOi
piBHOBaru B rereporeHHiil cucremi. IlpaBuno ¢a3 ['i6ca. Knacudikamis ¢azoBux mnepexomis.
PiBusanns Knaneiipona-Knay3siyca. Tuck HacuueHoi nmapu Haja TBepauM TijioM. PiBHsHHS Ependecta
utst ha30BHX TEPEXOIB APYroro poay. YMOBH XIMIYHOI piBHOBAru. 3aKkoH AIFOYMX Mac. Teopist
Jucolianii TBOXaTOMHHUX MOJIEKYII.

lonizamiitHa piBHOBara. 3alieXHICTh CTYIEH1 10HI3aIlli aTOMIB BiJl THUCKY 1 TEeMIIEpaTypH.
®opmyna Caxa.

@di3uka BUPOKEHHX TEPMOJUMHAMIYHHMX CHCTEM. MeToauka OOYMCIEHb TEepMIYHOTO Ta
KaJOpPIUHOTO PIBHSAHb CTaHy BHpPO/DKEHUX cHcTeM. CrenianbHi MaTeMaTHuHi QYHKLIT, sKi
BUKOPHUCTOBYIOTHCS Y INX OOUYUCIICHHSIX.

TepMonnHaMiyH1 BIaCTUBOCTI €IEKTPOHHOTO a3y B MeTajax. ['ycTHHa eeKTPOHHUX CTaHiB,
€Heprisi eJeKTPOHHOro raszy, eHepriga depmi, TemmeparypHa 3aJIeKHICTh XIMIYHOTO MOTEHIialy,
Temreparypa BUpokeHHs. TernoemMHicT. KoHTakTHA pi3HUI TOTEHITiaiB.

OCHOBHI OJIOKEHHSI 30HHOT Teopii TBepAoro Tija. CTaTUCTHKA PyXOMHUX Ta HEPYXOMHUX HOCIIB
3apsily B HANiBOPOBIAHMKAX. XIMIYHMN TMOTEHLIaN €JIEeKTPOHIB B HamiBNPOBiTHUKAX. [IpuHImmn
KoMrieHcarlii. BiracTuBocTi BIacHUX Ta JOMINIKOBUX HAMBIPOBIAHKUKIB N- 1 pP-tumy. TemneparypHa
3aJIeKHICTh KOHIIEHTpaLlii HOCIiB CTPyMY JTIOMILIIKOBHX HaIliBIIPOBITHHUKIB.

SBume konneHcamii bose-Eifnmrelina Ta #oro cydacHi 3actocyBaHHs. Temmneparypa 6o03e-
KoHieHcalii. Yucino 603e-4acTHHOK Ha OCHOBHOMY €HEPTreTUYHOMY PIBHI, €HEPris, TeIJIOEMHICTB,
TUCK 003e-ra3y.

TepmoauHaMiuHI BIIACTUBOCTI PIBHOBAKHOTO €JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS. 3aKOHU
Credana-bonbimana, Penes- [[xinca, Bina. ®opmyna [Inanka ans criekTpaibHOI T'yCTHHH €HEpTii
BHUITPOMIHIOBaHHSI.
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TepmoauHaMidHi BIACTUBOCTI TBEPAOro Tijla. BHECOK aKyCTHYHMX Ta ONTHYHHUX KOJHBAaHb B
€HEPTiI0 KOJUBaHb 1 KOJIMBAIBHY TEIUIOEMHICTB. Teopis TEII0EMHOCTI TBepaoro Tina Jlebas. 3akoH
Hrononra-IItu. Monens TBepaoro Tina EiiHireiina.

Teopis dbaykryariii. @aykTyarii Ta KOpEJsIis mapaMeTpiB CTaHy TEPMOJIHMHAMIYHUX CHCTEM.
Craructuuna Teopis paykryaniid. @aykryamii 1 KOpemsIis TEePMOAMHAMIYHUX BEJTUYUH Y BEIUKOMY
KaHOHIYHOMY Ta KaHOHIYHOMY aHcaMOisx. TepmomuHamiuHa Teopis Quiykryariiid. IMOBIpHICTH
TepMOIUHAMIUYHUX QuykTyarii. @nykryamis Temmeparypd Ta IHIIUX TapamMeTpiB CTaHy
TEPMOJUHAMIYHUX CHCTEM.

®i3yuHa KiHeTMKa. MeToau IOCH/KEHHS HEPIBHOBAXHHUX TEPMOJAWHAMIUYHUX CHCTEM.
OnnouactuHKOBa (yHKIS po3moauly. Buim kiHeTmuHoro piBHSHHS bojbliMaHa 3 piBHSAHHS
JliyBinns. Inrerpan 3itkHenb. HabmkeHHs dacy penakcariiii. EnexkTponpoBiiHICT HEBUPOHKEHOTO
eNeKTpOHHOro Ta3y B Metanax. Edext Xomma. SBuma nudysii, TemIonpoBiaHOCTI Ta
TEPMOEIEKTPOPYIIiifHO1 crutn. [1oTik Tera, KoeilieHT TeTUIOMPOBIAHOCTI.

AcTpoHOMisl.

AcTtpoHoMis — QyHIaMeHTallbHA HayKa, sika BUBYae 00’ektu BeecBity Ta BeecBiT y
mioMy. IcTopist po3BUTKY acTpoHOMii. ["amy3i acTpoHoMmii. 3B’SI30K aCTPOHOMIT 3 IHITUMH HAyKaMH.

AcTpoHOMIS Ta acTpoJIoris. 3HAYEHHS acCTPOHOMIT A1 pOPMYBaHHS CBITOTIISTY JTFOHHH.
ACTpOHOMIYHI 3HAHHS SIK SBHIIE KYJIbTYPH.

HebecHi cBituna ii HebecHa cdepa. Cyszip’s.

3opsHi BennunHA. Bu3HavueHHS BificTaHeH 10 HEOSCHUX CBITHIL.

AcTpoHOMIs Ta BU3HAUEHHS yacy. Tunm KajieHaapis.

Hebecni koopannatu. Bugumuii pyx Conns. Buanmi pyxu rmanet. 3akonu Kerutepa.

BunpomintoBaHHs HeOeCHUX CBITHII. MeTOIM aCTPOHOMIUYHUX CHOCTEPEKEHb.

[Tpunun xii i 6yaoBa ONTUYHOTO Ta pajaioTeneckona. [IpuitmMayui BUpOMiHIOBaHHS.
3acTocyBaHHs B TEJIECKONOOYIyBaHHI JJOCATHEHb TEXHIKH 1 TexHousoriid. CyyacHi Ha3eMHi i
KOCMIYHI T€JIECKOIU. ACTPOHOMIUHI 0OCcepBaTopii.

3emitst 1 Micane. [Inaneru 3emuoi rpynu: Mepkypiit, Benepa, Mapc 1 iioro cynmyTHuku.
[Tnaneru-rirantu: IOnitep, Catyps, Ypan, Hentys Ta ixHi cynytHuku, IlnyToH Ta ioro cynmyTHUK
Xapon. Mani Tina COHSYHOI CUCTEMH — acTepOil, KOMETH, MeTeopu. JloCmiKEeHHS TIIaHeT 3a
JI0TIOMOT010 KOCMIUHUX arnapariB. ETanu ¢popMyBaHHs Hallloi MJIaHETHOT CUCTEMHU.

®i3uuni xapaktepuctuku Cong. bynosa Conig Ta Jukepena ioro eneprii. [IposiBu coHstuHOT
aKTUBHOCTI Ta iX BIUIUB Ha 3eMIIIO.

3opi Ta ix ki1acudikauis. [lonsiini 30pi. @i3uuHi 3MiHHI 30pi. [I1aneTHI cucreMu iHIIMX
3ip. EBomonis 3ip. Herponni 30pi. YopHi 1aipu.

Monounuii lnsax. bynosa T'amaktuku. Micuie Consiunoi cucremu B [amaktumi.  3opsHi
ckymyeHHs Ta acomiarii. Tymannocri. [lincucremu [ManmakTuku Ta ii cripaigbHa CTPYKTYpa.

Cgir ranaxktuk. Kazapu.

[Ipo6nemu kocmororii. Ictopis po3BUTKY ysBiIeHb po Beecsit. [loxomkeHHs i pO3BUTOK
Bcecsity.

Jlronuna y BeecBiTi. AHTpONHUN NpUHLUIL. IMOBIPHICTD KUTTS HA IHIINX IJIaHETAaX.

VHikanbHicTh Hamoro Beecity. [IuTanHs icCHYBaHHS 1HIIIMX BCECBITIB.
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KPUTEPII OLIIHIOBAHHS

daxoBe BUMPOOYBaHHS OLIHIOETHCS 3a MKajoro ook Big 100 mo 200 Ganis. Skimio BCTymHUK
He ckyiaB (paxoBOTO BUIIPOOYBaHHS, TO BiH OTpUMY€ OLIHKY HIK4Yy 3a 100 6amniB. IlincraBoro ams
dhopMyBaHHS OIIIHKM € TIPaBUJIBHICTH, JIOTIYHICTh, TJIMOWHA BIJAIMOBIAI, YMIHHS aHaTi3yBaTH
npoOJIeMH, SIKi CTOCYIOThCS 3MICTY BiJIOBiJI, BUPOOJSATH CAMOCTIHHI OIIHKM Ta PIilIEHHS OO
PO3B’sI3aHHS TaKUX MPOOIIEeM.

PiBens npodeciiiHOi KOMIIETEHTHOCTI BCTYIMHHKIB OMiHIOEThCS 32 200-0a1bHOI0 MIKAIOKO:

I piBenr — mouarkoBuii BinmoBimi BCTymHMKAa Ha TEOPETUYHI MUTAHHA €JIEMEHTApHI,
(dbparMeHTapHi, 3yMOBIIOIOTHCS TOYATKOBUMH YSIBICHHSIMH IIPO CYTHICTH IICHXOJIOTO-TIEaroriyHuX
Ta METOJMYHUX KaTeropid. Y BIANOBIASX HA MPAKTUYHI Ta TBOPYI 3aBJIaHHS BCTYIHUK HE BHUSBIIIE
CaMOCTIMHOCTI, JIEMOHCTPYE HEBMIHHS aHATi3yBaTH AISIBHICTD YYaCHHUKIB HAaBYAJIbHO-BHXOBHOTO
npoLecy, IpuiMaTu pilieHHs.

Il piBenb — cepeaniii. BcTynmHuK BOJOJI€ TIEBHOIO CYKYIHICTIO TEOPETHYHHUX 3HAHb,
MPAaKTUYHUX yMiHb, HABHYOK, 3/IaTHUII BUKOHYBATH 3aBJAHHSA 32 3pa3KOM, BOJIOJII€ €IEMEHTAPHUMHU
BMIHHSIMH 3/11iICHIOBATH TOIIYKOBY, EBPUCTUYHY JiSUTbHICTh, CAMOCTIHHO 3400yBaTH HOB1 3HAHHSI.

1l piBens — pocraTHiii. BeTynmHuk 3Ha€ iCTOTHI O3HAKH MOHSTH, SIBHIL, 3aKOHOMiPHOCTEH,
3B’SI3KIB MK HUMH, @ TaKOX CaMOCTIHHO 3aCTOCOBYE 3HAaHHS B CTaHAAPTHHUX CUTYAIlisIX, BOJOJIE
PO3YMOBHMH oOrmepamisiMi  (aHaizoM, abCTparyBaHHSM, y3arajlbHEHHSM TOIO), BMi€ pOOUTH
BHCHOBKH, BUIIPABJISITH JOMYIIEHI MOMIJIKH. BiAmoBias moBHA, MpaBUIIbHA, JIOT14HA, OOIPYHTOBAHA,
X04a iif 1 OpaKye BIACHUX CY/IKECHb.

IV piBenb — Bucokwuii. [lepenbavae rnuboki 3HAHHS 3 3arajbHOi Ta TEOPETUYHOI (I3UKH,
acCTPOHOMIi; epy/IHIIif0, BMIHHSI 3aCTOCOBYBATH 3HAHHS TBOPYO, 3/1HCHIOBATH 3BOPOTHIH 3B'30K y
CBOiil poOOTi, CAMOCTIITHO OIIIHIOBATH PI3HOMAHITHI JKUTTEBI CUTYaIlii, SBUIIA, (PAKTH, BUIBIATH 1
BIJICTOIOBATH OCOOMCTY IMO3HUIIiI0. BiAMoBiAp BCTYITHUKA CBIAYUTH PO HOTO MpaBUIIbHE 1 TIHOOKE
PO3YMiHHS CYTI NHUTaHHS MPOTPAMHOrO Marepiany; TriIuOOKe 1 apryMEeHTOBaHE JOBEICHHS
TEOPETHYHHX TIOJI0KEHB; YMIHHS IHTETPOBAHOTO 3aCTOCYBAaHHS TEOPETUYHUX 3HaHb 3 (PaxOBHX
JTUCIUILTIH, BUTbHE BOJOIHHS 1 a/IeKBaTHE 3aCTOCYBAaHHS TEPMiHOJOT1I.

Tabéannsa BigmosBigHocTi
piBHiB minroroBku 3HayeHHsiM 200-6a1bHOT IKAJIH OiHIOBAHHSI BiIMOBi/Ieli BCTYMHHUKIB
M/l Yac BCTYNHOT0 BUNPOOYBaHHS

PiBeHb KOMIIETEHTHOCTI [Ixana HarionanbHa
OLIIHIOBAaHHS | IIIKaJIa OLliHFOBaHHS

IoyaTkoBuii

.BII[HOBII[I _ BCTYNHHMKA  HeBipHi, (bparMeHTapHi, 1-99 HE3ATOBITBHO
3aCBIMYYIOTh  BICYTHICTH ~ HEPO3YMIHHS  IIPOTPaMOBOTO
Matepiany B LUIOMY

Cepennii

BinmoBini  BCTYMHHMKa — BU3HAYAIOTBCS  PO3YMIHHSIM
OKpeMHX acIeKTiB NMHUTaHb NPOTPAMHOTO Marepiamy aie 100-136 3aJI0BLUIEHO
XapaKTepU3yeThCs MOBEPXOBICTIO Ta (pparmeHTapHicTio. [lpu
1[bOMY CIIOCTEPIraloThCsl HETOUYHOCTI Y BUCIIOBJICHHI JYMKH

Hocrarthiii

BinmoBini BCTymHMKA BH3HAYAIOTHCS TPABHIBHUM 1
INIMOOKUM PO3YMIHHSM CYTHOCTI MHUTAaHHS HPOrpaMHOrO 137-174 noope
Matepialy, aje HpH LBOMY B HHMX MalOTh MICIE OKpeMmi
HETOYHOCTI HEMPUHITUIIOBOTO XapaKTepy

Bucoxuii

B'i,I[HOBiI[i BCTYNHUKA  BU3HAYAIOTHCS 1."J'II/I6OKI/IM 175-200 BiIMiHHO
PO3YMIHHSM CYTHOCTI TUTaHHS IPOTPaMHOT0 MaTepiany
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IHOOPMALIMHUN PECYPC
Odiuiriamii caiiT MiHicTepcTBa OCBITH 1 Hayku YKpainu - http://www.mon.gov.ua/
["onoBHe yripaBiiHHS OCBITH 1 HAyKu YKpainu - http://www.edu.kiev.ua/
[actutyT Bumoi ocitt HAITH Ykpainu
3aranbHa cepe/iHs ocBiTa B YKpaiHi - http://www.znz.edu-ua.net/
OcsiTHiii mopran Ykpainu - http://www.osvita.org.ua/
Ocegitniii cait "HIkinpHa ocsiTa" - http://www.school.edu-ua.net/
Bceeykpaincekuii mikinpHui moprai - http://www.school.ed.net.ua/
OcgiTHiil iHpopManiiiHuii moprain - http://www.o_svit.iatp.org.ua/
OcgitHiii caiit "OcBiTsHCbKa Mepeska Ykpainu" - http://www.ednu.kiev.ua/
10.  Vkpainceka HaykoBa Mmepeka YPAH - http://www.uran.net.ua/~ukr/frames.htm
11. Harionansna Akajaemist earorivunux Hayk Ykpainu - http://www.apsu.org.ua/
12. HAIIH Yxkpaiau. Caiiti iHCTUTYTIB Ta iHIIUX miapo3aiais HAITH
13. BAK Vkpaiuu - http: //www.sac.gov.ua/
14.  Imctutyr 3micty 1 MeronmiB HaBuaHHA MiHicTepcTBa OCBiTH  YKpaiHum -
http://www.ictme.edu-ua.net/
15. Mixunapoauuii ocBiTHi# (onz iM. SIpocnaBa Mymporo - http://www.ymf.kiev.ua/
16. I*EARN - MixxHapo/iHa OCBITHS Ta pecypcHa Mepexa - hitp://www.kar.net/%7Eiearn
17.  OcrtpiB 3uHanb. OcBiTHI# mopTai - http://ostriv.in.ua/

CcCoNo~wWNE
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